Inventors: Dekel et al. 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 1 of 26 



1/26 




Inventors: Dekel et at. 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491S83026US Sheet 2 of 26 

2/26 



CLIENT REQUESTS TO INTERACT WITH THE IMAGE 



I 



-201 



SERVER PREPR0CESSES THE IMAGE AND NOTIFIES "READY TO 

SERVE THE IMAGE" 



I 



CLIENT REQUESTS R0I 



I 



-203 



SERVER PERFORMS "PIXELS ON DEMAND" ENCODING OF 
ROI AND SENDS THE DATA PROGRESSIVELY 



I 



CLIENT PERFORMS PROGRESSIVE RENDERING OF 
RECEIVED DATA 



FIG.2 



Inventors: DekeL etal. 

Title: ' SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 




DECREMENT THE BIT PLANE b 



303^^ MORE "VISUALLY 

"SIGNIFICANT** RESOLUTIONS?^ 
0 < DYADICRESOLUTION{RQ\)) 



YES 



304. 



INCREMENT THE RESOLUTION i 



308 



ADD DATA BLOCK (x,y,j,b) TO 
REQUEST LIST 




FIG.3 



Inventors: Dekel et al 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.0011U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 4 of 26 

_ _ _ ___ . _ . 4/26 



404- 



405« 



RECEIVE FROM GUI VIEW PARAMETERS OF NEW R0I 



I 



401 



CREATE PROGRESSIVE BY ACCURACY ORDERED 
REQUEST LIST 



402 



I 



ENCODE REQUEST LIST AND SEND TO SERVER 

t 

RECEIVE DATA BLOCKS FROM SERVER AND INSERT TO 

CACHE 

t 

RENDER R0I BASED ON CURRENTLY AVAILABLE DATA 
(PROGRESSIVE BY ACCURACY) 



-403 




FIG.4 



Inventors: Dekel etal. 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1UI 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491S83026US Sheet 5 of 26 

5/26 



PREPROCESS UNCOMPRESSED IMAGE 



I 



I 



ENCODE LOW RESOLUTION DATA OF ROI USING 
ORIGINAL IMAGE 



T 



I 



PROGRESSIVELY TRANSMIT ROI 



-501 



DECODE ROI REQUEST STREAM 



-503 



PROCESS HIGH RESOLUTION DATA OF ROI USING 
ORIGINAL IMAGE 



505 



FIG.5 



Inventors: Dekel et al. 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION' NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 IU1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 6 of 26 

6/26 



NON-LINEAR COLOR TRANSFORM 
t " 



LOW PASS 



I 



LINEAR COLOR TRANSFORM 



FORWARD SUBBAND TRANSFORM STEP 



I 



QUANTIZATION OF SUBBAND COEFFICIENTS 



I 



I 



-601 



-602 



-603 



-604 



-605 



VARIABLE LENGTH ENCODING AND STORAGE OF 
SUBBAND COEFFICIENTS IN CACHE 



WRITE LOW PASS COEFFICIENTS INTO 
MULTIRESOLUTION STRIP DATA STRUCTURE 



606 



607 



FIG.6 



Inventors: Dekel ex al 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 

STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 
Serial No.: 09/837,862 
Docket No.: 18104.001 1UL 
Filing Date: April 17, 2001 

Contact: Lawrence D. MaxwelJ, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.; EL491883026US Sheet 7 of 26 



7/26 



VARIABLE LENGTH DECODING FROM CACHE OF 701 
SUBBAND TILE 

♦ ~ 

ENCODE R0I DATA BLOCKS OF SUBBAND TILE 702 



FIG.7 



Inventors: Dekel etal. 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.0011U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 8 of 26 

8/26 



R0I NON-LINEAR COLOR TRANSFORM 



R0I LOW PASS 



R0I LINEAR COLOR TRANSFORM 



R0I SUBBAND TRANSFORM 



R0I SUBBAND COEFFICIENT QUANTIZATION 



R0I SUBBAND COEFFICIENT ENCODING 



FIG.8 



UU. U!_J_jJ_UL..jLiait. 



Inventors: Dekel et ul 

Title: "SYSTEM AN1) METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.0011111 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404)688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 9 of 26 



9/26 



//y + 1 :extended tile of pixels at the resolution y+1 



901 



maxFilterSize 



tileLength 



losslessWaveletTransformType(j) 



V 



tileLength/2 



902 



II j pixels 


hlj subband 


Ihj subband 


hhj subband 



tileLength/2 



HalfBit 



J 



tileLength/2 



tileLength/2 



FIG.9 



Inventors: DekeletaL 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 1 0 of 26 



10/26 



1001 



/f 



/ 




II j pixel strip 






Ihj coefficient strip 




hlj coefficient strip 




hhj coefficient strip 



Ha/fBltj strip 



MeLength/2+maxFJIterSize 

losslessWaveletTransformTypeQ) 

1002 




tileLength 

FIG.10 



Inventors: Dekel et al. 

Title; "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17, 200 i 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 1 1 of 26 



11/26 



PROGRESSIVE DECODING OR CACHE EXTRACTION 



.1101 



I 



INVERSE SUBBAND TRANSFORM 
t 



INVERSE COLOR TRANSFORM 
t 



1102 



1103 



IMAGE RESIZE 



1104 



FIG.11 



Inventors: Dekel et al. 

Title: 'SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 1 8104.0011 Ul 
Filing Date: April 17, 2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 1 2 of 26 

_ __ _ ... _ _ 12/26 



tileLength/2 



1201 




Ihj subband 



hlj subband 



hhj subband 



tileLength/2 



HalfBitj 



tileLength/2 



tileLength/2 

FIG.12 



Inventors: Dekei et aL 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 lUi 
Filing Date: April 17, 2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 1 3 of 26 

- - - - _ 13/26 



FORWARD: 



RGB <-> YUV REVERSIBLE CONVERSION 



R+2G + B+2 





'r = 


4 






= /?-£ 






= B-G 


INVERSE: 


G =Y r - 


U r + V r +2 
4 




/? = 


• U r + G 




B = 


■ V r +G 



1301 



FIG.13 



IlliiiiliiiM 



Inventors: Dekel et al 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK 

Serial No.: 09/837,862 
Docket No.: 181 04.0011 Ul 
Filing Date: April 17, 2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 
EXPRESS MAIL LABEL NO.: EL49tS83026US 



1401 



Sheet 14 of 26 


14/26 




nij suDuunu 








ufij suDDana 



WeLength/2 



tileLength/2 



FIG. 14 




Inventors: Dekel et al. 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 15 of 26 



15/26 



bitModel.startModel () ; 
zeroCoefModel.startModel () ; 
coefSignModel.startModel () ; 

while (encoder.moreCoef ()) \ 
if (encoder.isCoefReported ()) \ 

arithmetic_encode_symbol (bitModel.encoder.reportedCoefPrec 
isionBit ()) ; 

! 

else j 

if (encoder.isCoefExactZero ()) ; 
arithmetic_encode_symbol (zeroCoefModel.true) ; 

else J 

arithmetic_encode_symbol (zeroCoefModel.false) ; 
arithmetic_encode_symbol (coefSignModel.encoder.getCoe 
fSign 0) ; 
1 

1 

\ 

FIG.15a 



bitModel.startModel () ; 

for (int i = 0 ; i < hBlockSize ; { 
for (int j = 0 ; j < hBlockSize ; j++) \ 
arithmetic_encode_symbol (bitModel, 

coefHalfBit [i] Q]) ; 

} 

! 



FIG.15b 



Inventors: Dekel et al. 

Title: ' SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 

STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 
Serial No.: 09/837,862 
Docket No.: 18104.001 1UI 
Filing Date: April 17, 2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 1 6 of 26 

16/26 

bitModel .startModel() ; 
zeroCoefModel.startModel() ; 
coefSignModel.startModel() ; 



decoder.initializeLSBPIaneCoefScan () ; 

while (decoder.moreCoef ()) j 
if (decoder.isCoefReported ()) j 
if (decoder.isLHCoef ()) j 
decoder. updateLSB (0) ; 

i 

else j 

decoder.updateLSB (arithmetic_decoder_symbol (bitModel)) ; 

} 

i 

else [ 

if (Idecoder.isLHCoef ()) J 
if (jarithmetic_decoder_symbol (zeroCoefModel)) 
decoder.setLSB (arithmetic_decoder_symbol (coefSignMode 

1)) ; 

i 

! 



FIG. 16a 



bitModel.startModel () ; 
for (int i = 0 ; i < hBlockSize ; { 
for (int j = hBlockSize ; j ; j — ,p++) { 
coefHIafBit [i] []] = arithmetic_decoder_symbol (bitModel) ; 



FIG.16b 



Inventors: Dekel et al. 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSiyE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 LU1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 17 of 26 

_ _ „ 17/26 




Inventors: Dekel et at 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 

STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 
Serial No.: 09/837,862 
Docket No.: 1 8104.0011 Ul 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL4918S3026US Sheet 1 3 of 26 



18/26 
1800 



5 =[s(1),s(2),...,5[|]J 
*=[>(1M2) x(N)] 



1D WAVELET 
TRANSFORM STEP 









'=[</(! )A2) rf[f]] 



1801 





*(U) 


*(1,2) 


••• x(\Jf) 


x= 


x(2,\) 

m 
• 


*(2,2) 

m 
• 


••• x(2fl) 






x(M,2) 


••• x(MM) 



J LL | Hi 1 
L LH I HH J 



2D WAVELET 
TRANSFORM STEP 



I 



//(1,1) - //(1./V/2) 

• • • 

• •• • 

ll(M/2A) »• ll(M/2,N/2) 


••• /7/(l,A/2) 

• • • 

• • • 
■ • • 

hl(M/2,\) «• hl(M/2,N/2) 


//?(1,1) - //?(1,Af/2) 

• o • 

• • • 

• • • 

lh(M/2,\) - /h(M/2,N/2) 


hh(\,\) ••• hh(\,N/2) 

• • • 
■ • • 

• • • 

hh(M/2,\) •» hh(M/2,N/2) 



FIG.18 



Inventors: Dekel et at 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 1 9 of 26 

19/26 



-6" tS" ••• 



\ \ \ 
\ I \ 



A 



or 




It 



\ \ ♦ 



i 2 i 



o 

OS 



Inventors: Dekel et al 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 181 04.0011 Ul 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 20 of 26 

20/26 



S 1 S 2 ' 



FOR 



1D WAVELET 
TRANSFORM STEP 
Y— DIRECTION, 

LOW PART 
LOW HIGH 



Ih 



2003 




♦ 



</1 ... fjN/2 

\ t ♦ 



2000 



•2001 



2002- 



F0R ^k<N/2 
d 



OUTPUT MATRIX 



2004 



'IL\ML\ 

. LH I HHJ 



1D WAVELET 


TRANSFORM STEP 


Y— DIRECTION, 


HIGH 


PART 


. LOW 


HIGH 


h/ k < 





1 * 1 

//1 //2 ... 
t t t 


/?/! /?/2 .» MM 

t t t 


//7 1 Ih 2 —lh N f 2 
t t t 


Z?/? 1 /?/? 2 -hh N l 2 
\ \ \ 




FIG.20 



Inventors: Dekel et ah 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK 7 * 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026LS Sheet 21 of 26 



21/26 



LET I BE THE ORIGINAL IMAGE, 



X, =7 



FOR 0 < / < LEVELS 



X; =LL; 



-1 



LL 



LEVELS- 1 



2D WAVELET 
TRANSFORM STEP 



2D WAVELET 
TRANSFORM STEP 



LL 0 


HLq 


LHo 


hh 0 




HL; 


LH, 


hh, 



2100 







HLi 


HLo 






LHi 


HHi 


LHo 


HHo 



FIG.21 



Inventors: Dekel et al 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18 104.001 IV I 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883025US Sheet 22 of 26 

_ _ 22/26 



2200 



PROCEED TO 


NO 


ACCURACY UPDATE 




STEP. 




) 




2201 






NO 




2203* 



ARITHMETIC ENCODE COEFFICIENT'S 
LEAST SIGNIFICANT BIT. 




ARITHMETIC ENCODE FALSE. 



ARITHMETIC ENCODE TRUE. 

S 

2206 



ARITHMETIC ENCODE COEFFICIENT'S 
SIGN. 

— s 

2207 



FIG.22 



Inventors: Dekel et al. 

Title; "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17, 2001 

Contact: Lawrence D. Maxwell, Esq. (404) 6S8-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 23 of 7 



23/26 



PROCEED TO 
ACCURACY UPDATE 
STEP. 

_ \ 
2301 




2303 

YES — COEFFICIENT' 
BELONGS TO LH- 
SUBBAND? 



2304 



2307 



ARITHMETIC DECODE ZERO FLAG. 




\ 




2305 





ARITHMETIC DECODE AND UPDATE 
COEFFICIENT'S LSB 

Y 



ARITHMETIC DECODE 
COEFFICIENT'S SIGN. 



2308 



SET COEFFICIENT TO ±1 
ACCORDING TO SIGN. 



•2309 



■2310 



FIG.23 



Inventors: Dekeletal. 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
DocketNo.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL4918S3026US Sheet 24 of 26 



24/26 



PROCEED TO ACCURACY 
UPDATE STEP 



2402 




ARITHMETIC ENCODE 7YPE16 GROUP'S ZERO TYPE 



2406 



2405 




1. SET GROUP'S 7YPE16 FLAG TO FALSE. 
2. INITIALIZE LOOP ON FOUR TYPE4 SUBGROUPS. 



FIG.24 




ARITHMETIC ENCODE TYPE4 SUBGROUP'S ZERO TYPE 



2414 



SUBGROUP IS ZERO? w 

NO 2413 



2412 



1. SET GROUP'S 7YPE4 FLAG TO FALSE. 
2. INITIALIZE LOOP ON FOUR COEFFICIENTS 



I 



LOOP ON FOUR SUBGROUP'S COEFFICIENTS 



-24J5 



Inventors: Dekel et at. 

Ti tie: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.; 09/837,862 
Docket No.: 18 104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL491883026US Sheet 25 of 26 



25/26 



2501 



1. OBTAIN SUBBAND TILE'S LOWEST DATABASE BIT PLANE b d 

2. OBTAIN SUBBAND TILE'S LOWEST MEMORY CACHE BIT PLANE b c 



SET TILE'S 


YES 


COEFFICIENTS 




TO ZERO 




\ 

2503 




READ TILE 


YES 


FROM MEMORY 




CACHE 





2505 




2506^~| b d<bc 

1. DECODE SUBBAND TILE UP TO BIT PLANE b d 

2. STORE SUBBAND TILE IN CACHE 

3. UPDATE CACHE BIT PLANE b c = b d 



FIG.25 



PIP '! Ill JJUUIUV 



HIHIllilH 



Inventors: Dekel et ah 

Title: "SYSTEM AND METHOD FOR THE LOSSLESS PROGRESSIVE 
STREAMING OF IMAGES OVER A COMMUNICATION NETWORK" 

Serial No.: 09/837,862 
Docket No.: 18104.001 1U1 
Filing Date: April 17,2001 

Contact: Lawrence D. Maxwell, Esq. (404) 688-0770 

EXPRESS MAIL LABEL NO.: EL4918S3026US Sheet 26 of 26 26/26 



PREPROCESSING MULTIRES0LUTI0N STRUCTURE 



NUMBER OF RESOLUTIONS-] 

1:2 




NUMBER OF RESOLUTIONS-! 

1:2 



ORIGINAL IMAGE 
RESOLUTION 
1:1 



1:4. 




THUMBNAIL RESOLUTION 
WAVELET DIFFERENCE^.! 



2611 



2601 



WAVELET DIFERENCE d, 



t 



(LOW PASS) JUMP 
WAVELET DIFFERENCE </, 



